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1. Introduction

This section provides an overview of the background, purpose, and process for the study, including
an overview of population trends, general context for the transportation plan, and plan goals.

Brookings County, South Dakota - Background and Demographics

With its history as an early rail center and its rich landscape, Brookings County has developed as both a
regional activity center with dynamic urban areas, and as a rural community serving vital agricultural,
industrial, and recreational needs. Given the diverse character of the area, the transportation system of
the County must strive to balance the needs of a comprehensive range of users. This includes providing
and maintaining the infrastructure for transportation carriers and industries that depend on an appropriate
combination of intermodal transportation systems to sustain economic activity, and serving residents and
visitors who demand high quality facilities to efficiently and sustainably deliver the best transportation
services to local motorists, transit users, and bicyclists/pedestrians.

Figure 1 illustrates the Brookings County limits, which is the Master Transportation Plan Study Area.
While the City of Brookings falls within the limits of the study area, the focus of thisplanison t he
transportation system, so this effort largely excluded the City of Brookings, except for the growth areas on
the urban fringes. The City of Brookings recently completed (June 2011) its own Master Transportation
Plan and the findings and recommendations of that plan are acknowledged and included herein, unless
specifically stated otherwise.

Population Trends

Brookings County and several of its incorporated communities have experienced moderate population
growth since the 2000 Census. Brookings County is one of the few South Dakota counties able to retain
and attract new opportunities to sustain this growth. Growth has been welcomed, but brings new
chall enges. Growth makes fiold problemsod in the
for solutions more quickly to the forefront. Table 1 illustrates trends in population growth in Brookings
County and its municipalities.

Table 1: Brookings County Population Trends (19901 2010)
Percent Change,

Jurisdiction 1990 2000 2010 1990-2010
Arlington 908 992 915 0.77%
Aurora 619 500 532 -14.05%
Brookings 16,270 18,504 22,056 35.56%
Bruce 235 272 204 -13.19%
Bushnell 81 75 65 -19.75%
Elkton 602 677 736 22.26%
Sinai 120 133 120 0.00%
Volga 1,263 1,435 1,768 39.98%
White 536 530 485 -9.51%
Brookings County 25,207 28,220 31,965 26.81%
South Dakota 696,004 754,844 814,180 16.98%

Source: United States Census Bureau, US Department of Commerce

As shown in Table 1, the City of Brookings has experienced steady growth over the past two decades.
Neighboring cities, such as Volga and Elkton, are continuing to grow as well. Other towns around the
area, after a decline from 1990 to 2000, are on the rise since the 2000 U.S. census. The population of
Brookings County is increasing with each passing year.
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Population forecasts prepared by the South Dakota Rural Life and Census Data Center at South Dakota
State University (SDSU) indicated a 2020 population total in Brookings County of 32,825. This indicates
a modest increase from 2010, with likely growth in the Brookings area and the communities located within
a short commute to it.

The Role of the Master Transportation Plan in Brookings County

As both the City of Brookings and Brookings County grow and the economy becomes more diversified,

traffic levels and patterns are anticipated to change. Of the many transportation challenges that

Brookings County will need to address, the Master Transportation Plan examines the current and
projected state of the countyd s r oadway, railroad, and trails systems,
maintenance, safety, capacity, and mobility improvements
to each of these components.

The Brookings County roadway system comprises a well-
laid out network of state, county, city, and township roads
which distribute trips and provide adequate mobility
throughout the county. The roadway system is generally in
good repair, but there are a number of on-going
preservation and expansion needs. There are also a
number of unpaved roads and partially paved routes, which
necessitate on-going maintenance. The county is interested
in prioritizing preservation and reconstruction needs and
identifying standard roadway designs based on a
comprehensive functional classification system, in order to
efficiently guide infrastructure investment decisions.

Typical Brookings County Highway

Traveler safety in Brookings County is generally well-managed; however, there are some problematic
areas. The county has identified several locations with observed safety and operational issues, such as
excessive traffic congestion, heavy truck volumes, and/or difficult truck turning movements. In addition,
new industrial development has led to increased traffic in some areas, creating new safety and
congestion concerns. For example, Bel Brands USA is constructing a 170,000 square-foot Cheese
Manufacturing facility on the east side of the City of Brookings, east of 1-29 and north of 6th Street. This
facility will create as many as 400 new jobs, adding a significant amount of traffic to the county roadway
system. The Master Transportation Plan includes a traffic analysis to diagnose safety and operational
issues such as these, as well as recommendations for system management and potential access or
capacity improvements to reduce points of conflict. The Future Needs Analysis identifies deficiencies in
roadway capacity, geometry, right-of-way, and other transportation elements for key roadway routes for
the 20-year time frame. The Future Needs Analysis also includes a prioritized list of recommended
projects based on expected benefits and costs.

Highway and rail freight transport is of critical importance to the economic vitality of Brookings County.
Freight transportation needs in the Brookings area are met by a combination of truck and rail services.
The primary routes for intrastate and interstate truck traffic
through the county are 1-29 and US-14. Some trucks also use
other state and county roads to access commercial,
agricultural, and industrial areas throughout the county.

The Huron Subdivision is a railway line owned and operated
by the Dakota, Minnesota and Eastern Railroad (DM&E)
subsidiary of Canadian Pacific Railway. The line stretches for
136 miles (219 km) across southwestern Minnesota and
eastern South Dakota, forming the major artery of DM&E's
freight traffic. The line is dark territory, meaning that it is not

' . 1 signaled and not equipped with centralized traffic control or
Bﬁ;ﬁﬁ&i#nsﬁacgﬂts”i%cgr%glﬁrgs égil automatic block signaling systems. The line is dispatched via
9 y 9 radio using track warrant control. The railroad travels east and
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west through Brookings County and provides connections to the Canadian Pacific rail network and other
railroad systems. There are several spur lines on the DM&E within the City of Brookings and Brookings
County used to provide access to grain, sand/gravel, warehoused goods and ethanol. Railroad crossings
on paved roads are generally equipped with signals, but many lack gates and active warning devices.
Crossings on unpaved roads often lack crossing controls altogether. The Master Transportation Plan
includes an assessment of the existing at-grade crossings within the county, including identification of
possible safety issues.

Most of the existing pedestrian and bicycle facilities within Brookings County fall within the City of
Brookings and other urban areas within the County. As a result, pedestrian and bicycle facility planning
efforts have primarily focused on system improvements within or around the City of Brookings. Extensive
planning of bicycle and multi-user recreational facilities for the Brookings area was completed as part of
the Brookings Area Master Transportation Plan (2011), which identifies a number of pedestrian and
bicycle facilities improvements; however, there is a need to evaluate pedestrian and bicycle facilities at a
countywide level in order to identify potential
needs, opportunities, gaps, and barriers.
Pedestrian and bicycle travel should also be a
consideration for any future expansion of the
transportation network and should be
addressed in the Master Transportation Plan
where appropriate.

The primary transit service provider in
Brookings County is the Brookings Area
Transit Authority (BATA), which provides
advance-reservation transit service in the City
of Brookings and weekly service to other
communities. BATA has conducted an lm
extensive system assessment and planning

for the future. Their current plan calls for establishment of a new fixed route system serving the SDSU
campus and other schools, commercial destinations in the downtown and outlying areas, and
employment destinations, as well as possible expansion of service to other areas throughout the county.

General aviation services are provided at the Brookings Municipal Airport through a fixed-base operator.
The closest commercial passenger service is located in Watertown or Sioux Falls, South Dakota. A recent
airport planning effort resulted in a new master plan which identifies the realignment of the existing
runways in the future. The Master Transportation Plan will examine proposed changes in the airport
layout plan and how they may affect the future ground transportation street network needs surrounding
the airport.

The Master Transportation Plan examines the transportation facility needs and potential solutions in the
community. The Master Transportation Plan is intended to be a living document that can be used as a
blueprint, or Aroad mapod to accommodate the int
appointed local officials, and members of the traveling public.

The importance of the Brookings County Master Transportation Plan in defining current system
deficiencies, identifying future system needs, and ultimately prioritizing the transportation needs for
Brookings County are the key outputs of the planning process. With limited budgets for transportation
infrastructure maintenance and construction, available funding for planning level documents meant to
guide future system improvements must be efficiently used to achieve the intended benefit. It is therefore
very important for the county and the South Dakota Department of Transportation (SDDOT) to have up-
to-date, reliable (documented) transportation system needs sorted by priority and ability to deliver (costs
and other considerations), especially in the competition for available Federal and State improvement
funding.
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Study Guidance (Study Advisory Team)

The Brookings County Master Transportation Plan was guided by a Study Advisory Team (SAT)
comprised of technical staff and elected officials from SDDOT, Federal Highway Administration (FHWA),
Brookings County, and the City of Brookings. The SAT met five times during the development of the
Master Transportation Plan, and provided input, feedback, and comments on the components of the

pl anés chapters. T he Shadkgroarddata frpm which td asdessaandaevaluateh | e
transportation system issues and needs. The SAT was instrumental in selecting the list of improvement
needs associated with the plan, including a prioritization (short-, medium-, or long-term) of improvements

and their estimated costs.

The MasterP| and6s Goal s

Three major goals were established for the Brookings County Master Transportation Plan. These goals
are as follows:

1. Complete a list of transportation issues and needs facing Brookings County.

2. Develop feasible solutions to address those issues and needs that meet current design standards
and/or traffic level of service expectations under both the current and predicted future traffic
conditions while promoting a livable community that will enhance the economic and social well-
being of Brookings County residents.

3. Create final products for use by Brookings County and the SDDOT which will provide guidance to
implement recommended improvements and react to future development plans within the area.

Method and Assumptions

The Master Transportation Plan was completed over a 10-month schedule. There were three phases to
the project schedule:

1. Inventory and analysis of existing and future conditions and identification of problems and needs.

2. Applicati on & tlevalopneent ff statedieb, alternatives, and possible solutions to
potentially solve problems and fulfill needs.

3. Selection of alternatives for further study and development, provide for integration with other
investments, and prioritization of planned improvements. The Study timeline and process is
shown in Figure 2. Refer to Appendix A for a technical memorandum documenting the SAT
approved methods and assumptions for the study.
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Master Transportation Plan —

Recognition of Previous, Related Studies

The Brookings County Master Transportation Plan was prepared in coordination with the City of
Brookings Master Transportation Plan, completed in 2011. Of particular importance in this plan was the
integration of roadway and multimodal planning in the growth area of Brookings and surrounding
communities. Transportation system investments have been ongoing in the Brookings area since the
completion of the Ci t yds mast er t rsa it $srticak that theo Brookinds aCounty Master
Transportation Plan be consistent with previous policy and improvement decisions.

: Ay
a i ‘&\;

Railrad Bridge in Brookings County

Brookings Countgontinues to evolve fro
its originsas an agricultural community|
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Figure 2: Study Timeline and Process

Study Timeline

. Winter 2013 .
FALL 2012 Winter 2012 Spring 2013

¥ Data Collection ¥ Travel Survey v" Initial Public ¥ Share Findings ¥ Incorporate
v Traffic Analysis v Existing

Meetings with Public Public Input into

Conditions v Standards (public meetings) Plan

Analysis Development ¥ Draft Plan ¥ Finalize Plan

¥ Future Needs
Assessment

Study Process

PHASE 1 PHASE 2 PHASE 3
-Inventory existing conditions -Develop strategies and -Select improvement
-Analyze existing/future Solutions to meet strategies

conditions community values -Prioritized based on planned
-ldentify issues, opportunities, -Evaluate potential options investments
& needs -Publish plan
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2. Existing Conditions and Needs Assessment

This section highlights the existing conditions of the Brookings County transportation system and
summarizes the needs identified as part of the planning process.

Existing Conditions Inventory

An inventory of the existing conditions for the transportation infrastructure within Brookings County was
completed in order to help identify transportation-related issues and opportunities. This included a review
of the existing roadway network, traffic volumes and operations, crash history, non-motorized
transportation facilities, transit service, airport, and freight facilities. The following sections summarize the
key findings of this review.

Existing Roadway Network

The primary routes for intrastate and interstate traffic through Brookings County are 1-29, US-14, US-14
Bypass and US-81. These routes carry the highest amount of traffic through the county. Near the City of
Brookings US-14 splits into two routes; one route is designated as US-14 Bypass, which is a bypass of
the urban area of Brookings along the northern edge of the city limits and the other route designated as
US-14 traveling through the urban core of Brookings

Brookings County has an existing Major Roads Plan which was developed in 2004. This plan classifies
US-14, US-14 Bypass, US-81, SD-13, SD-324, and SD-3 0 as 0 a 29 ig class#iédseparately as

an fiinterstate. 6 Figure 3 shows the existing (2004)

Figure 3: Existing Brookings County Major Roads Plan

— T H :
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Note that it is the intent of this Master Plan to update/revise the existing Major Roads Plan to better serve
the traveling public. The proposed Major Roads Plan is presented in Section 3.

These US and SD routes provide the backbone of the roadway network within the county; however, there
is an unbalanced distribution as all SD routes are located in the eastern part of the county, east of 1-29
providing a strong network of east/west routes. The western portion of Brookings County only has two
arterials: US-14 serving as an east/west route and US-81 serving as a north/south route. With no SD
routes in the western part of the county, a more robust county road system is needed to fill in the existing
network and connect the rural communities to the urban areas and principal arterials.

Traffic Counts

As part of the existing traffic analysis, turning movement counts were collected from 11 intersections
identified by the Study Advisory Team as key intersections in Brookings County. The 11 intersections
where turning movement counts were collected from are as follows:

1. County Road 6 and County Road 7

2. County Road 6 and County Road 77
3. County Road 8 and County Road 5

4. County Road 26 and County Road 77
5. County Road 26 and County Road 21
6. County Road 12 and County Road 5
7a. County Road 77 and Main Avenue
7b. County Road 12 and Main Avenue

8. County Road 12 and County Road 11
9. County Road 30 and County Road 33
10. County Road 10 and County Road 13

The turning movement counts were collected on Tuesday, October 2, 2012. This date was chosen to
account for the traffic generated by fall harvest and to incorporate traffic generated by schools. Data was
collected during the AM (7am to 9am) and PM (3pm to 6pm) peak periods by using Miovision video
camera equipment. The turning movement counts were used to establish current year intersection
operations and to provide the basis to determine future year intersection operations (presented later in
this section). A summary of the turning movement counts is included in the Traffic Data Collection
Forecast Technical Memorandum found in Appendix B.

Historic Crash Data Analysis

One way an existing roadway network performance is measured is by traveler safety. Traveler safety was
measured by a review of the total amount of crashes occurring on a roadway and the severity of those
crashes. The goal is to improve traveler safety by locating high crash locations and determining safety
improvements to reduce severity and amount of crashes. For this analysis, a review of Brookings County
crash history was completed to identify crash patterns and problematic locations.

Historical crash data for the most recently available three-year period (2009-2011) was reviewed
(provided by SDDOT). Shown in Table 2 is a summary of the total number of crashes in Brookings
County by severity.

Of the total crashes in Brookings County, 78 percent resulted in no injury or wild animal hit, 21 percent
resulted in an injury and less than 1 percent resulted in a fatality. Figure 4 includes a map showing the
location of all of the crashes identified. A review of the fatal crashes on the map shows half of the
locations are spread throughout Brookings County, whereas the other half are located either in the City of
Brookings or between the cities of Brookings and Volga. With the recent completion of the City of
Brookings Area Master Transportation Plan (2011) the historical crash data within the limits of the City of
Brookings was not analyzed as a part of this study.
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Table 2: Brookings County Crash History

Brookings County
Crash Severity

# of Crashes

Fatal Injury 10
Incapacitating Injury 57
Non-capacitating Injury 127
Possible Injury 179
Wild Animal Hit 322
No Injury 1,036

Total Crashes 1,731

In addition to the severity of crashes, the top intersection crash locations were determined for Brookings
County (intersections in the City of Brookings were omitted). Shown in Table 3 below is a summary of the
top intersection crash locations in Brookings County for the years of 2009, 2010, and 2011.

Table 3: Top Intersection Crash Locations

Location # of
Crashes

US-81 & US-14 12
22nd Ave (472nd St) & CR-26 (32nd St) 6
US-14 Bypass & US-14 North T-intersection 6
Railroad Crossing (west of 467th Ave) & US-14 5
467th Ave & US-14 5
ﬂ US-14 Bypass & US-14 (6th St) T-intersection 4
CR-23 (476th Ave) & US-14 4
n Hansina Ave & US-14 3
“ 465th Ave (Caspian Ave) & US-14 3
CR-29 (485th Ave) & CR-30 (203rd St) 3
CR-77 (471st Ave) & CR-24 (217th St) T- 3
intersection

Note: Excludes City of Brookings

Of the top 11 crash locations, 8 are located along US-14 and of those 8 intersections, 5 are located on
US-14 between Volga and the City of Brookings. Two of the locations along US-14 between Volga and
the City of Brookings have fatal crashes (locations 3 and 4). The following is a summary of the critical
factors identified at the top five crash locations.
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US-81 and US-14 17 Location 1

Crash patterns occurring at this location show 10 of the 12
crashes occurred during daylight hours, 8 of 12 occurred during
dry conditions and 5 of 12 were right-angle crashes. A
contributing cause of the crashes is the horizontal geometry
and having an intersection in the middle of a horizontal curve.
An additional factor contributing to crashes is the reflection of
the sun off of the lake east of the intersection.

22nd Ave (472nd Ave) and CR-26 (32nd St) i Location 2

Location 2 is the intersection of 22nd Avenue (472nd Avenue)
and CR-26 (32nd Street/215th Street) where 22nd Avenue is
stop controlled and CR-26 is free flowing. Crash patterns
occurring at this intersection have shown 5 of the 6 crashes
occurred during daylight hours in dry conditions and all 6
crashes were right-angle crashes. Based on a visual review of
the intersection coupled with the crash patterns, one
contributing cause of the crashes may be drivers expecting the
intersection to be all-way stop controlled instead of two-way
stop controlled as 5 of 6 crashes had drivers issued citations for
failing to yield. Inadequate sight lines may also be an issue as
there are trees blocking the view shed at the intersection.

US-14i Location 3

A review of crashes at this location indicates 5 of the 6 crashes
occurred during daylight hours (including the fatality) in dry
conditions and all 6 crashes were right-angle crashes. These
crashes tend to be related to driver confusion due to
unexpected conditions and driver inattention. The design
of the entrance for traffic is stop controlled; however, the
roadway design leading up to the intersection gives the
driver an expectation of a freeway operation with a merge
condition where US-14 and US-14 Bypass come together.

US-14 Railroad Crossing (west of 467th Ave) i Location 4

At this fatal crash location there is an at-grade railroad
crossing of US-14. Crash patterns shown 3 of the 5
crashes occurred during nighttime hours on an unlit
roadway, 3 of the 5 crashes were during snow/wet surface
conditions and 3 of the 5 crashes resulted in injuries.
There are no railroad vehicle gates at this location.

US14 Bypass and WUBI Location3

467th Ave and US-14 1 Location 5 Source: Google Earth

Location 5 is the intersection of US-14 and 467th Avenue
where 467th Avenue is stop controlled and US-14 is free
flowing. Crash patterns occurring at this intersection have
shown 5 of 5 crashes resulted in no injuries and 3 of 5
crashes occurred during daylight hours in dry conditions.
Each crash type for this location was different with 2
crashes due to driver error and 2 crashes due to wild
animal hits. The crash frequency at this location appears
to be a result of the random nature of crashes as no
specific issue was identified.

US14 Railroad Crossirig-ocation 4
Source: Google Earth
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Existing Non-Motorized Transportation Network
(pedestrian and bicycle facilities)

Most of the existing pedestrian and bicycle facilities
within Brookings County fall within the City of Brookings
and other urban areas within the county. As a result,
pedestrian and bicycle facility planning efforts have
primarily focused on system improvements within or
around the City of Brookings.

Extensive planning of bicycle and multi-user
recreational facilities for the Brookings area was p
completed as part of the Brookings Area Master ’ ,
Transportation Plan (2011), which identifies a number of - .
pedestrian and bicycle facilities improvements for the 467th Ave a”‘?' US-141 Location 5
Source: Google Earth

City of Brookings.

There are currently no cross county routes or routes which connect an urban area to an urban area or an
urban area to a lake or park.

Existing and Planned Transit Services and Facilities

The primary transit service provider in Brookings County is the BATA, which provides advance-
reservation transit service in the City of Brookings and weekly service to other communities. BATA has
conducted an extensive system assessment and planning for the future. Their current plan calls for
establishment of a new fixed route system serving the SDSU campus and other schools, commercial
destinations in the downtown and outlying areas, and employment destinations, as well as possible
expansion of service to other areas throughout the county.

Existing Airport and Freight Facilities

General aviation services are provided at the Brookings Regional Airport through a fixed-base operator.
The closest commercial passenger service is located in Watertown or Sioux Falls, South Dakota. A recent
airport planning effort resulted in a new master plan for the Brookings Regional Airport which identifies
three alternatives requiring further investigation T new airport at a new location, or two runway
realignment/expansion options for the airport at the existing location. Realignment options at the existing
location resolves critical Federal Aviation Association (FAA) compliance issues but also impacts the
roadway network surrounding the airport. The two realignment options will require a permanent closure of
469th Avenue between 212th Street and 213th Street.  The preferred alternative identified in the
Brookings Regional Airport Expansion Environmental Assessment, approved by FAA in March 2012, is
known as the f[ABKS Ex fgherere a69" Avenuehetween 212 eSireet and 213"
Street would need to be closed for the proposed airport improvement.

Freight services are provided through two transportation modes 1 railroad and roadway. The existing
roadway network has been discussed previously so the focus here is on railroad. The DM&E railroad
serves Brookings County crossing through the cities of Arlington, Volga, Brookings, Aurora, and Elkton.
The DM&E railroad through Brookings County is part of the east/west railroad route through South
Dakota connecting Wyoming to Minnesota and passing through major cities of Rapid City, Pierre, Huron,
and Brookings. Grain is the major commodity hauled by the DM&E through Brookings County with small
amounts of bentonite, cement, and wood chips (according to the South Dakota Rail Plan).

Railroad Crossing Analysis

Based on a review of SDDOT and USDOT railroad crossing inventory data, the DM&E railroad carries
approximately 4 to 6 trains per day through Brookings County with additional switching movements
occurring within the industrial areas throughout the county. There are approximately 40 at-grade railroad
crossings within Brookings County, excluding the City of Brookings. Many of the at-grade crossings within
the county are equipped with only a minimum level of crossing control, such as stop signs and cross-
bucks. There is a need for additional study at the busiest crossings to identify potential safety and
operational issues, such as vehicle and pedestrian crashes and vehicle delays due to blocked crossings.
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Table 4 lists the 10 busiest crossings in Brookings County (excluding the City of Brookings) based on
vehicle exposures. Vehicle exposure is a common measure of railroad crossing volume which is
calculated as a function of average daily train volumes and average daily traffic volumes (i.e., train
volumes X traffic volumes), which can be used to prioritize railroad crossing investments.

Table 4: Railroad Crossing Inventory

Name Location Train/Vehicle | Crossing Control Crashes
Exposures
1

usi4 West of Volga 18,250 Crosshucks
Volga 15,438 Gates, crodsucks 0
Volga 12,150 Crossbucks 3
usi4 East of Volga (spur lii 8,026 Crossbucks, pavemen' 4
markings
CR33 (486th Ave) Elkton 6,665 Crossbucks, pavemen: 2
markings
SD13 Elkton 6,585 Gates 0
N Broadwax76th Ave Aurora 5,075 Gates, crodsucks 2
N Elk St Elkton 4,000 Crossbucks, stop signs 1

Source: US DOT Grade Crossing Inventory Forms

There are a number of potential contributing factors to safety and
operational issues at these railroad crossings. The following is a brief list of
the most common issues:

1 Crossing geometrics: Intersection skew, proximity to driveways,
etc.

1 Crossing control: Vehicle gates, flashing lights, cross bucks, train
activated warning, etc.

Potential crossing control improvements include but are not limited to the US14 (West of Volga)
following: Source: Google Earth
Closure or Grade separation (railroad underpass or overpass).
Vehicle Gates.

Raised center medians or channelization.

Pedestrian gates or channelization.

Advanced warning signs and pavement markings.

Flashing lights and wayside horns.

Stop signs and cross-bucks.
Railroad quiet zone (requires feasibility study).

= A —a_—a_a_a_a_2a

CR23(Broadway Ave, Aurgrg
Source: Google Earth
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